Rapid up-regulation of peptide elongation factor EF-1alpha protein levels is an immediate early event during oxidative stress-induced apoptosis.
Hydrogen peroxide (H(2)O(2)) induces apoptosis in cultured cells, in a dose-dependent manner. Treatment with H(2)O(2) causes decreased mitochondrial respiration, along with DNA degradation and the formation of an oligonucleosomal ladder, all hallmarks of apoptotic cell death. In this report, we investigate alterations in expression of a peptide elongation factor, EF-1alpha, during oxidative challenge. EF-1alpha protein levels undergo rapid increase upon treatment with H(2)O(2); however, whereas sublethal doses of H(2)O(2) stimulate only transient increases of EF-1alpha protein levels, lethal doses produce sustained elevation of EF-1alpha levels. Furthermore, pretreatment of H9c2(2-1) cells with transcriptional inhibitors fails to abolish the oxidant-induced increase in EF-1alpha, and Northern blotting analysis reveals that EF-1alpha mRNA levels remain steady throughout the H(2)O(2) treatment period, suggesting that the up-regulation of EF-1alpha is mediated posttranscriptionally. Transient transfection with an antisense EF-1alpha cDNA protects against hydrogen peroxide-mediated cytotoxicity in proportion to the degree of repression of EF-1alpha protein levels, suggesting that up-regulation of EF-1alpha plays a role in expediting the execution of the apoptotic program in response to oxidative stress.